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Abstract
????? ???????????????????? ???????? ?????????????????????? ????? ??????????????????? ? ???????????????
tolerant groundnut variety ICGV 91114 in Anantapur district of Andhra Pradesh (India), one of the 
most chronically drought-prone districts known for its groundnut production. Groundnut area in the 
district ranges between 0.8 and 1.0 milllion ha and variety TMV 2 , which was released 70 years ago, 
continues to dominate. A new drought-tolerant groundnut variety ICGV 91114, developed by ICRISAT, 
was found a suitable alternative to TMV 2 through farmer-participatory varietal selection trials. At the 
farm level, adoption of ICGV 91114 has a pod yield advantage of 23%, reduces yield variability by 30% 
and generates 36% higher net income compared to TMV 2. Its adoption in 35% of the 0.8 million ha 
under groundnut in Anantapur by 2020-21 is likely to generate a surplus of Rs 694 million a year; of 
which 65% would accrue due to higher yield and 35% due to reduction in yield variability. Despite a 
?????????????????????????????????????????????????????????????????????????????????????????????? ????
??????????????????????????????????????????????????????????????????????????? ????????????????????????
????????????????????????? ???? ?????????????????????????????????????????? ????????????????? ?????????? ???
the dryland tropics is likely to reduce farmers’ vulnerability to climatic shocks. The need is to reorient 
the research and extension agenda with adequate focus on generation and dissemination of climate-
resilient crop varieties. 
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of people directly or indirectly dependent on 
agriculture. The threat is more pronounced in 
developing countries dominated by smallholders 
who cultivate small pieces of land and maintain 
a few animals to eke out their subsistence. If 
farmers were to successfully adapt to such 
??? ????? ????????? ????? ?????? ????? ??? ?????
access to and grow crops and crop varieties 
that can withstand the pressures of changing 
??????????????????????????????????????????????????
? ???????? ???? ?????????????? ???????????????????
applying appropriate agronomic and management 
practices. 
????? ???? ????? ???????? ??????? ?????? ???? ?????
an increasing recognition in both international 
and national agricultural research of the 
potential adverse effects of climate change on 
?????????????????????????????????????????????????
and disseminate climate resilient crop varieties. 
???????? ????????? ???? ????? ????? ??? ?????
breeding research for drought tolerance in crops 
????? ??????? ????? ???? ?????? ???????? ???????????
groundnut and beans). A few cultivars of these 
????????????????????????????????????????????????





??????? ??? ???????? ????????????????????? ?????????
production. Annual precipitation in the district is 
????????????????????????????????????????????????
?????? ?????????? ??? ???? ??????? ??????? ??????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????





????? ???? ??????? ???????? ??? ???????? ??? ????
??????? ???????? ??? ????????? ?????????? ????
????????????????????? ?????????????????????????????
?????? ???? ?????? ?????????? ????? ???? ???????
????????????????????????????????????????????
?????????
?????????? ???????? ????? ?????? ???? ??????????
??? ???? ?????????????? ?????? ????????? ??????????
???? ???? ?????????? ???????? ?????????? ???? ????
???????????????????????????????????????????????
???????????????????????????????????????????????????
??? ?????? ?????????? ??? ???? ?? ????????? ???????????
???? ???? ?????????????? ??????? ???????????? ?????????
???????????????????????????????????????????????
????????????????????????????????????????????????
other varieties because of its higher pod and 
???? ? ???????? ???????????????? ????????? ????????
????????????????????????????????????? ??????????????
????????? ????????????????????? ????? ?????? ???????
????? ??? ?????? ????????????? ????? ????? ????????
??? ????????? ??????? ????????? ?????? ????????? ???
?????????????????????????????????????????????
??????? ??? ???? ????? ??? ??????????? ???? ???????? ???
???????????????????????????????????????????????????
???????????????????????????? ??? ???????????????
generate additional net returns of ` ? ???? ????.
?????????? ?????? ???????????? ??? ????? ?????? ???
????? ?????????????????????? ??? ???????????????
?????? ???????? ???????? ?????? ???? ????? ????????
????????????????????????????????? ??? ?????????
both higher yield and lower risk. 
???????????????????????????????????????? ?????
????????????????????? ??? ???? ??????????????? ??????
Anantapur district. Assuming that the variety 
????????????????????????????????????????????????
????? ?? ???????????? ?????? ????? ???????? ???????
is estimated at ` ????????????????` ???????????????
?? ????????? ????? ???? ??? ??? ???? ???? ?????????????
?????????????????????????????????????????????????
????????????????????????????????????? ?????????????
we simulated these by discounting yield advantage 
????????????????????????????????????????????????????
??? ???? ???? ????????? ?????????? ??? ????? ?????
with these conservative levels of yield advantage 
???? ????????? ??????????? ???? ??????? ?????? ??? ??????
????????? ??? ???? ????????? ??? ??????????? ????????
???????` ?????????????????????????????????????????
` ??????????????????????????????????????
Farmers vary in their risk aversion behavior. 
????????????????????????? ???????????????????????
??????????????????????????????????????? ???????
????????????????? ?????????? ????? ??? ???? ????? ?????
averse large farmers. At conservative yield 
?????????? ??????????????????? ?????????? ??????
????? ???????? ??????????? ????????? ?????? ????????
?????????????????????????????????????????????
???????????????????????????????????????????????
????????? ???? ???????? ??????????? ???? ??????
??????????????????????? ?????????????????????????
groundnut variety having similar yield advantage 
and variance reduction traits. 
?????? ???? ????? ???????? ??? ? ??????? ????????
?????????????????????????????????????????????????
and these reiterate the need for: (i) wider 
?????????????? ??? ?????????? ?????????????????
?????????? ??? ?????????????? ???????????????????
??????????????????????????????????????????????????????
and investment towards multiplication and 
????????????????????????????????????????????????????
of crops like groundnut where incentives for 
private sector participation in the seed business 
???? ?? ?????????????????? ????????????????????????
???? ????????????? ??????? ???? ????? ???????????????
?????? ???? ?? ???? ????? ??? ??????? ?????? ??????? ??????
??????????? ????????? ?????????????? ????? ????????
??? ???????? ?????? ????? ?????????????? ???? ?????
???????????????????????????????????????????????????
considering impending changes in climate and 
their potential impacts on agricultural production 
and productivity. 
?igure ?? Annual ?alue of ?ield and risk ?ene?ts from 
the adoption of groundnut variety ICGV 91114 in 
Anantapur district, Andhra Pradesh, India. 
3???????????????
?????????????????????????????????????????????????
????? ????? ????????? ??????? ???????????? ????????
enslaved to monsoon rains that are often 
???????????????????? ??? ???????? ??????????1 or a 
????????????? ?????????? ??? ???? ??? ???????? ???????
??? ???? ????????? ????? ??????????? ??? ???? ??????????
agricultural land is vulnerable to droughts of 
???????? ????????????? ????? ???? ???????????? ??? ????
??????????? ?????? ??? ????? ??? ???? ??????????
??? ???? ??????? ????? ????????? ????????? ????? ???
???????????????????????????????????????????????????
landless and small farm households for whom 
agriculture is an important source of livelihood. 
Drought affects livelihoods directly by reducing 
agricultural production and wage opportunities 
????????????????????????????????????????????????????
???????? ????????? ??? ???? ??????? ????????? ????? ???
???? ?????? ??? ?? ???????? ??? ???????? ??????? ??????
????????????????????????????????????????????????
???????????????????????????????????????????????
ratio over a normal agricultural year. 
?????????????????? ?????????????????????????????????
?????????? ????? ? ???????? ??????????????? ?????????
?????????????????????????????????? ?????? ????? ???
food prices may result in a loss in their purchasing 
power and access to food and other necessities. 
A severe drought reduces seed availability for 
???????????????????????????? ???????????????????
potential of livestock and causes a loss of 
????????????? ???? ??? ????????????????? ??? ?????????
?????????? ???????? ?????? ???? ?????? ???????????
?????????????????????????????????????????????????




They may spill over to other segments of the 
???????? ???????? ??????????????? ?????????? ??
????????????????????????????????????????????????
????????????????????????????????????????????????????
??????????? ????? ??? ???????????????????? ?????????
??? ????? ? ?????? ???? ?????????????? ???? ? ?????
????? ?????????? ???? ????????? ??????????? ??????????
??? ????? ???????? ???? ?????????? ?????? ?????????
force rural populations to migrate to towns and 
??????????????????????????????????????????????????
?????????? ????????????? ??????? ???? ???????????
????????????? ??????????? ???? ???????? ??? ????????
????????? ????????? ?????????? ???? ???????? ????????
safety nets and other development programs. 
??????????????????????????????????????????????
??????????? ??? ?????????? ????????? ????? ???????
???????? ??????????? ????? ??????????? ????????? ????
????????????????????????????????????????????????????
???????????????????????????????????????????????????
activities and mortgage or sale of productive assets 
???????? ????????? ?????? ????? ????? ???????? ????
???????? ??????? ?????? ????????? ?????? ??? ????????????
others like the loss of productive assets may not 
be replenished in the years following drought. 
??????? ???? ???????????????????????? ???????????????
???????????????????????????????????????????????????
that such strategies rarely compensate the income 
?????????????????????????????????????????????????????
????????????????????
While ???????? ??????????? ??????????? ????
????????????????????????????????????????????????
???????? ?????????????? ??????????? ????? ??? ?????
?????????? ???? ???? ?????? ??????????? ???? ????
inaccessible to a majority of farm households 
????? ???????? ???????? ????? ?????? ????????
???????????????????????????????????????????
????? ???????????????? ?????? ?????????? ????????????
??? ??????????????? ?????? ???? ????????????? ????
??????????????????? ??????????????????????????????????
anticipated adverse effects of drought. Most of 
??????? ???????? ??????????????????????????????????
Agricultural research that reduces production 
????? ???????? ??????????? ????? ??????? ???? ?????
??????????? ?????????????? ???????? ???????????
???????? ???????? ??? ????????? ???? ??????? ??????
??????????? ???????????? ??? ???? ???????? ?? ?????
????? ????????? ????? ????? ????????? ???? ????????




4tolerance or escape is claimed to be one of 
????????? ??????????? ?????????? ???? ?????????? ?????
???????????????????????????????????????????????
??????????????? ?????????????????? ????????????????
embedded in it traits that shorten crop duration 
to escape terminal drought or enhance crop vigor 
??????????????????????????? ?????????????????????????
??????????????????????????????????????????? ????????
???????????????? ???? ????? ??? ??????? ???????? ?????
operational expenses and can be multiplied by 
????????????????????????????????????????????????
without much capital investment. 
????????? ??? ???????? ??? ??????????? ??? ????????
?????????? ??? ??????????????? ????? ?????????
????????? ??? ??????? ???? ??????????? ?????????
because in the past agricultural research was 
?????????????????????????? ????????????????????
????? ? ???????? ???????? ??? ??? ????? ?????? ??? ???
increasing recognition of drought tolerance 
research in the national and international 
????????? ???? ??????? ??????? ??? ????? ?????????
??????????????????????????????????????????????????
??????????????????????????????????????????????????
have attracted as much attention and investment 
as drought tolerance. Investment in drought 
?????????? ????????? ???? ???????? ????? ???? ????
billion. Experimental evidence shows that under 
????????? ??????? ???????????? ?????????????????
?????????? ??? ???????? ??????? ?????? ???? ???????
???? ?????? ??????? ????? ????? ?????? ????????????
???????????????????????????????? ??????????????????
????? ??? ???? ??????? ??? ????????? ?????? ???????????




bean varieties has been reported to be almost 
double that of the traditional commercial varieties 
??????????????
Investments in drought tolerance breeding 
research have yielded attractive rates of return. 
?????????????????????????????????????????????????????
??? ????? ??? ???????? ????????????????????? ?????
he attributed to longstanding efforts in breeding for 
???????? ???????????????????????????? ????????????
and improved cropping systems among others. 
He estimated an????? ????????? ???????? ?????
? ?????????????????????????? ????? ??? ????? ?? ???
??????????????????????????????????????????????????
???? ????? ??? ????????? ???????? ????????? ?? ??????
???????? ???? ?????? ???????? ????? ???? ????????????
???????????????????????????????????????????? ??????
??????? ????? ??? ???? ??????????? ???? ??????????




??? ???? ?? ???????? ????????????????????????????
???????????????????????????????????????????). 
????????????????????????????? ?????????????????????
????????????????? ????????????????????? ? ???????
????????????????? ?????????? ??? ??????? ????? ????
?????? ??? ????????? ?????????? ???????? ????????????
???? ??? ????????? ????? ???????? ?????????? ????
????????????????????????????????????????????????????
????? ???????? ????? ??????????? ?????? ????????? ???
??????????????????????????????????????????????
??????? ??????? ??? ??????? ??? ???? ??????? ?????????
??????????????????????????????????? ????????????
????????? ??? ????????????????? ?????????? ??????
????????? ???????????? ????????? ????? ????? ????????
???????????????????????????????????????????????????
?????? ??? ???? ???? ??? ??? ?????? ???? ??????????????
?????? ????????? ?????????? ???? ???? ??????????
???????? ?????????? ???? ????????? ???????? ???
???????? ?????????? ?????????? ?????????????
?????????? ????????? ???? ????? ????? ??? ?????????
? ???????????????????? ??????????????????????????
millet (Pennisetum glaucum????????????Sorghum 
bicolor??? ????????? ??icer arietinum??? ??????????
??ajanus cajan) and groundnut (Arachis 
hypogaea???? ???????????????????????????????????
??? ???????? ??????? ??????? ???????? ???????????
?????????????????????????????????????????? ???????
varieties have been adopted for their perceived 
drought tolerance per se. 
This report examines a concrete case of the 
????????? ??? ??? ? ??????? ?????????????????
groundnut variety in Anantapur district of Andhra 
????????? ??????????????????? ?????????????????
?????????????????????????????????????????????????????
the most important groundnut producing districts 
?????????????????????????????????????? ????????????
???????????????????????????????????????????????
?? ????????????????? ???????? ??????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????
??? ???? ???????????? ???????????? ????????? ?????????
???? ???????????? ??? ??????? ????????? ??????? ????
??????????????????????????????????????????? ????????
??????????????????????????????????????????
???? ??????? ??? ?????????? ????? ???? ?????????? ????
next section presents a brief overview of the 
groundnut production systems in India followed 
???????????????????? ???????????? ???????????????
economic characteristics of the study region. The 
sampling framework used to elicit information 
????????? ???? ? ????? ??????????? ??? ??????????
??? ???????? ??? ??????????? ???????? ??? ? ???????
????????????????? ?????????? ???????? ????? ??????
?????????????????????????????????????? ????????????
?????? ???? ????? ???????? ??? ????????? ???????????
are presented in section 5. The last section 
??????????? ???? ????? ???????? ???? ??????????
their implications for research and development. 
????????????????????????????????????????????
Groundnut is the third most important oilseed 
????? ??? ?????? ?????? ???????? ???? ?????????
??????????????????????????????????? ?????????????????
??? ??????? ???? ??? ???? ?????? ????? ?????? ??????????
India dominated the global groundnut economy 
?????????????????????????????????????????????????
Table 1. Demand for edible oils in India by oil type (‘000 t).
Type of edible oil TE 1975–76 TE 1985–86 TE 1995–96 TE 2008–09
Groundnut 1,352 1,450 1,793 1,490
Rapeseed-mustard 592 1,045 1,765 2,065
Coconut 216 220 362 426
Cotton seed 212 296 543 1,013
Soybean 30 602 679 2,410
Palm 23 675 552 5,226
???????? 15 134 492 576
Total 2,441 4,422 6,186 13,207






groundnut is grown as a rainfed crop. The decline 
in its share can be ascribed to lack of adoption of 
improved production technologies and increased 
weather uncertainty among others. This section 
provides a brief overview of the dynamics of 
India’s groundnut economy. 
Consumption and Demand
Fuelled by sustained economic and income growth 
?????????????????????????????????????????????????





the per capita consumption grew at an annual 
????? ??? ??? ???????? ???????? ???? ?????????
?? ???? ?????? ???????????????????????????????
??? ???? ????????? ?????? ???????????? ??? ???????
????? ?????????? ????????????????? ?? ??????????????
???????????????????????????????????????????????????
?????????????????????????
?????? ??????????????? ?????????? ????? ??? ??? ????




6???? ???????? ??? ???? ??? ???? ????? ??????? ?????????
its total consumption didn’t undergo any drastic 
change during this period. Its declining share in 
total consumption of edible oils can be attributed 
??? ?????????? ????????????? ??? ???????? ?????????????
?????????? ??????????????????????????????????
?????? ??? ?????????????????? ?????????? ??????? ???
???? ??????????? ??????????????????? ??? ????????
???????
???????????????????????????????????????????????????
??? ???? ????? ????? ????????? ???? ???? ???????????
??? ? ?????? ???? ??????????? ??????????? ?????? ????
???????????????????????????? ?????????????????????
??????? ???? ??????? ??????? ???????? ??? ?????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
and policy interventions. In order to achieve 
???????????????? ??? ????????? ??? ??????? ?????? ????
Government of India launched a ‘Technology 
????????????????????????????????????????????????
??? ?????????????? ??? ?????????????? ??????? ?????
management technologies and information. 
????????? ????????? ???????? ????? ??????????
from threats of cheap imports through tariff and 
regulatory means. 
The strategy of import substitution worked well 
?????? ?????????????????????????????????????? ?????
??????????????????????????????????????? ?????????
???????? ?? ????? ???? ?????????? ??? ???? ??????????
??????? ??? ??? ???????? ?? ??? ???????? ???? ????????
??? ??? ???????? ?? ??? ????????? ??????? ??? ?????????
declined at an annual rate of 1.4% during the 
???????????????????????????????????????????????
????????????? ?????????????????????????????????
to the protectionist policy of containing external 
??????????????????????????????????????????????????
? ???????????????????????????????????????????????
Agreement on Agriculture under the World Trade 
????????????? ??? ?????? ?????? ??????? ?????????????
restrictions on imports and reduced import 
???????? ???????????????????? ????????? ??? ??? ?????????
? ?????? ??? ?????? ??????? ?????? ??????? ??? ? ???4. 
Figure 2. India’s domestic demand and imports of edible oils.
???????????????????????????????????????????????????????
??? ????????????????????????? ???????????????????????????????????????????? ?????????????????????
7?????? ? ?????? ????? ????????? ??????? ??? ?????????
??????????? ???? ?????? ??? ?? ????????????? ????
domestic production. It may be noted that from 
?????????????????????????????????????????????????
has not grown much. 
???????? ????? ?? ?? ??????????? ??? ?????????
???????????????????????????????????????????????? ???
feed whose demand has been on the rise. Total 






????????????? ???????????????? ?????????????? ???
???? ????? ??????? ??????? ??? ??????????? ????????
have occurred in the groundnut economy in the 
??????????????????????????????????????????????????
shares has been the result of faster growth in 
??????????? ??? ?????? ????????? ????? ??? ?????????
???????????????????????????????????????????
??? ??? ????????? ???????? ?????????? ???????????
??????????????????????????????????????????????????
the growth was driven by yield that increased 
????????????????? ???????????????? ???????????????
growth in production was more pronounced 
?????? ???? ??????????? ?????? ?????? ??????? ??????
? ????????????????????????????????????????????
leading to stagnation in production.









TE 1967–68 7.5 4.8 639
TE 1985–86 7.3 6.2 854
TE 2006–07 6.3 6.5 1033
?????????????????
1965–66 to 1985–86 0.29 1.68 1.33
1985–86 to 2006–07 –1.12 –0.09 1.05
1965–66 to 2006–07 –0.16 0.98 1.14
???????????????????
Figure 3. Trends in demand for oilcake meals in India.
???????????????????????????????????????????????????????
?????? ???????? ???????????? ??????????? ??? ????????
??????? ?????? ???? ????? ??????? ?????????? ?????
?????????? ???? ?????????????????? ?????? ????????
meal exports. This was gradually substituted by 
???????? ???? ????????????????? ???????? ??????
because of stringent food safety restrictions on 
imports of groundnut and groundnut products 
??????????????????????????????????????????????????
Production and Productivity 
??? ??? ????????? ?????????? ????????? ???? ???
India’s total area under oilseeds and contributed 
?????????????????????????????????????????????????
Groundnut in India is primarily grown under 
rainfed conditions during the main rainy or kharif 
?????????????????? ????????? ?????????????????????
???????????????????????????????????????????????????
??????? ?????????????????? ??? ?????????????????rabi?
??????????????????????????????????????????????
?????????? ???????????? ??????? ???? ??? ???? ??????
?????????????????????????? ???? ????? ?????? ?????
the postrainy season crop. Rabi groundnut 
??????????? ??? ????????? ??????? ???? ??????? ??? ????
following kharif season. 
??????? ?????????? ?????? ?????? ??????? ?????
??????????? ???????????? ??? ??? ??????? ?????????????
??? ?????????? ???? ????? ?????? ??? ????????? ???????



































































???????? ?????????? ?????? ?????????? ???????????
??????????? ??????? ??? ???? ?????????? ??????????
???????? ??? ???? ?????????? ????????? ???????? ????
??????????? ?????????? ????? ???? ???????? ?? ??? ???
?????????????????????????????????????????? ??????
because of yield improvements. There was 
also a substantial increase in production in the 
????? ???????? ???? ??????? ???? ??? ????? ???????????







TE 1967–68 553 (7.4)1 643 (8.6) 5943 (79.0) 380 (5.1) 7520
TE 1985–86 905 (12.3) 225 (3.1) 5544 (75.5) 666 (9.1) 7340
TE 2004–05 567 (9.1) 173 (2.8) 4525 (72.8) 948 (15.3) 6214
???????????????????
TE 1967–68 500 (10.1) 478 (9.7) 3702 (75.0) 257 (5.2) 4937
TE 1985–86 1123 (18.6) 157 (2.6) 4221 (70.1) 521 (8.7) 6022
TE 2004–05 900 (14.1) 167 (2.6) 4710 (73.9) 595 (9.3) 6371
???????????????
TE 1967–68 903 744 623 676 656
TE 1985–86 1241 698 761 782 820
TE 2004–05 1586 962 1041 627 1025
1. Figures in parentheses are % share in country’s total.
?????????????????????????




at par with the national average. 
?????????????????????????????????????????????????
????????????????????????????????????????????????????
?????? ???? ??????????? ???? ????????? ??? ?????????
considerably over time. Table 4 presents growth 
?????? ???? ??????????? ??? ?????????? in yield of 
groundnut along with the probability? of yield 
?????????????????????????? ???? ??????????? ??????
????????????????????????????????????????????????
??????????????????????????????????????????????????
??? ?????????? ??? ??????? ???? ???????????????? ??? ??????
falling short of the trend are higher in arid and 
??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????
??????? ???? ?????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????? ???? ??????????? ??????? ????????????????????????????????????????????????????????????????????????????????????????????
days. 
??? ???????????????????????????????????? ???????????????? ???????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ??????????
??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ?????????????????? ?????
???????????????????Pr(ut??????????? x/SD), where x is the mean and SD is the standard deviation of the series. Assuming that the deviation 
from trend (ut)??????????? ????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????
can be obtained from the tabulated values of cumulative normal distribution.
9????????????????????????????????????????????????????
variability and probability of yield shortfall have 
??????????????????????????????????????
A number of studies have looked into trends in 
growth and variability in Indian agriculture in the 
?????? ????????????? ?????????????????? ??????????
????????????????????????????????????????????????
an increase in yield variability in the initial phase 
??????????????????????????????????????????????????
??????? ??????? ??? ?????????????? ????? ??????????
across different production environments and 
??????????????????????????????????????????? ?????????
???? ????????? ???? ??? ??????? ??? ???? ??????? ????
???????? ??? ?????? ???? ????? ???????? ?????? ???
??????? ?????????????????????????????????????????
?????? ????????????????????????? ?????????????????? ???
the case of some crops and a rise in others. 
???????????????????????????????????????????????????
an increase in yield variability is not of much 
??????????????????????????????????????????????????
variability in yield at a decelerating yield growth. In 




















Humid 1.55 1.36 7.09 4.34 7.93 1.07
Semi-arid temperate 0.01 1.62 12.71 19.62 21.77 30.85
Semi-arid tropics 1.51 1.22 14.11 20.03 23.89 31.27









4). These trends in growth and variability are a 
cause of concern. 
?????????? ?????? ??????? ??? ?? ?????? ??????????
confronting agricultural research and policy in 
order to ensure sustainable agricultural growth 
and better livelihoods to small farmers who 
????????? ??????? ????????????? ??? ????????? ??????
???? ???????? ???????? ????????? ???? ??? ????????
holdings and they controlled only 41% of the land 
area (Table 5). Their share in groundnut area is 
?? ?????? ??????????????????????????????????????????
?????????? ??????????? ??? ????????? ?????????????
?????? ????? ????????????? ??? ???? ????????? ?????
area to groundnut. ????????????? ?????????? ???
an important income source for farm households 
Table 5. Distribution of groundnut area across different farm categories in India, 2005–06.
Farm size
Share in total 
holdings (%)
Share in total 
area (%)




Marginal (<1.0 ha) 64.8 20.2 12.3 13.2
Small (1.0–2.0 ha) 18.5 20.9 24.2 10.8
Medium (2.0–4.0 ha) 10.9 23.9 30.1 11.2
Large (>4.0 ha) 5.8 35.0 33.4 12.6




???? ?????????? ??? ???? ?????????? ??????? ???????????
??????????????????????????????????????????????








?????????? ?????????? ????? ??? ???? ???? ?????
??????? ????? ?????? ???? ????? ?????? ?????
????????? ???? ???????????? ??? ?????????????? ?????????
release committees in India) that possess greater 
capacity to withstand moisture stress and also 
produce more per unit of land compared to ruling 
??????????????????????????????????????????????
???????????????????????????????????????????
???? ??? ????????? ???????????? ???? ???????? ?????
a cross between two advanced breeding lines 
?????? ?????? ?? ????? ??????? ?????????? ?????
?????????????????????????????????????????????
???????????? ??????????????????????????????????????
trials in the rainy season of 1991. It was released 
??? ?????????????????????????? ??????????????????
?????????????????????????????????????????????????????
???????????????????????? ???? ??????????? ???? ???




??? ?????? ?????????? ??????? ???????? ??????????
??? ??????????? ????? ?? ???????????????? ?????????
????????????????????????????????????????????????
???? ????????????????????????????????????????????
??? ??? ????????? ?????????? ????????? ????????
???? ??????????? ??? ?????? ???????? ??? ?????? ????????
?????????????????????????????????????????????????????
?????????? ?????? ?????????? ??????? ????????? ???
???? ???? ??????? ?????????? ????????????????????????
???? ????? ???? ??? ???? ?????? ?????? ???????? ????
? ?????????? ???? ????????? ?? ????? ?????? ????
???? ????? ?????? ???? ??? ??????????? ????? ??????
????????????????????????????? ? ???????????????
tolerant groundnut cultivars.
Characteristics of the Study Region
?????????? ?????? ????? ????????? ??? ???? ???? ???
????? ??? ???? ???????? ???????? ????? ?? ???????????
???????? ??? ???? ???????? ???? ??? ??? ??????? ????
?????????????????????????????????????????????????????
???? ?????? ?????????? ??? ???? ?????? ??????????? ???
???????? ??? ????????????? ??????????? ??????????????
??? ????????????? ????????? ???? ???????????? ??? ??
number of biotic and abiotic stresses. Arable 
????? ?????????? ???? ??? ???? ????????????? ??????
and scope to grow a second crop in the postrainy 
seasons is extremely limited because of lack of 
rainfall and irrigation facilities. Only 11% of the net 
sown area in the district is irrigated. The length of 
?????????????????????????????????????????????????
????????????? ????????????????????????????????
of net cropped area is cultivated more than once. 
Table 6. Selected indicators of development in 
Anantapur district, Andhra Pradesh, India.
Indicators Value
Land area (‘000 sq km), 2005–06 19.1
Total population (‘000), 2001 3640
Rural population (‘000), 2001 2720
Population density (persons sq km-1), 2001 191
Literacy rate (%), 2001 56.1
Workers engaged in agriculture (%), 2001 64.6
??????????????????????????? 57.8
Cropping intensity (%), 2005–06 106
???????????????????????????????????? 11.2


















????????? ?????????????????? ??????? ?????????? ???
??????????????????????????????????????????? ?????
?????????? ???????? ??????? ????????? ????????????
???????????????????????????????????????????????????
???? ??? ????????????????????? ?????????????????
??????????????????????????????????????????????





?????????????????? ?????? ???????? ????????????
It grows well even with low rainfall if it is evenly 
distributed during cropping season. Table 9 
shows distribution of rainy season precipitation 




???? ??????? ???? ???? ??? ??????????? ???????????
that farmers in the district face a moderate or 
severe drought every third year. 
????????????? ???????? ??? ?????????????????????????????










and pigeonpea are important pulse crops. Fruits 





Table 7. Distribution of land holdings in Anantapur district, Andhra Pradesh, India, 2005–06.
Farm size 
Number of 
holdings (%) Area (%)
??????? 
size (ha)




?????????????????? 34.5 10.0 0.56 9.9 5.6
Small (1.0–2.0 ha) 31.7 24.1 1.47 24.6 3.1
Medium (2.0–4.0 ha) 24.6 32.4 2.54 33.7 3.6
Large (>4.0 ha) 9.3 33.5 6.99 31.8 3.4
Total 100.0 100.0 1.93 100.0 3.6
???????????????????????????????????????????????????????????????????????????????????????????













Mean (mm) 507.3 299.9 138.7 7.0 61.7
??????????????????????????? 25.1 38.7 42.9 103.4 57.9
Probability of rainfall being 10% or 
?????????????????????????
34.5 40.1 40.9 46.0 43.3
Probability of rainfall being 25% or 
?????????????????????????
16.1 25.8 28.1 40.5 33.6
????????????????????????????????????????????????
??
????? ??? ?????? ???????? ?????? ???? ????? ??????????
?????????????????????????????????????????????????
???????? ??? ??? ???????? ???? ???????? ??? ???
???????????????????????????????????????????????




Groundnut attained prominence by replacing 
??????????????????????????????????????????????
????? ???? ??? ?????? ?????????? ????? ??????????
??? ???????? ???? ?????? ???????? ???? ???????? ?????
?????????????????????????????????????????????????
of the area gained by groundnut during this period 
came from replacing sorghum and millets. 
Table 9. Mean monthly rainfall (mm) during the rainy season in Anantapur district, Andhra Pradesh, 
India, 1970–2008.
Parameters June July August September
Mean (mm) 50.2 55.0 71.0 123.8
??????????????????????????? 68.2 91.0 70.9 51.4
?????????????????????????????????????????????????????????????? 44.0 49.6 44.4 42.1
?????????????????????????????????????????????????????????????? 35.6 38.2 35.2 31.2
???????????????????????????????????????????????
Table 10. Changes in cropping pattern in Anantapur district, Andhra Pradesh, India. 
Crops
TE 1968 TE 1991 TE 2008
Area
(‘000 ha)








% of total 
cropped area
Rice 52.4 5.7 63.9 6.2 41.9 3.8
Wheat 1.2 0.1 0.7 0.1 0.3 0.0
Sorghum 158.7 17.1 38.3 3.7 25.1 2.3
Pearl millet 82.7 8.9 11.9 1.2 1.0 0.1
Maize 0.7 0.1 1.0 0.1 9.6 0.9
Finger millet 32.6 3.5 13.0 1.3 2.6 0.2
Small millets 183.6 19.8 29.7 2.9 0.5 0.0
Chickpea 2.5 0.3 9.3 0.9 69.2 6.2
Pigeonpea 24.1 2.6 29.2 2.8 32.6 2.9
Other pulses 69.3 7.5 14.1 1.4 3.4 0.3
Groundnut 199.5 21.6 732.7 70.9 819.3 73.8
Other oilseeds 23.4 2.5 14.8 1.4 53.9 4.9
Cotton 36.2 3.9 12.3 1.2 2.8 0.2
Fruits 9.4 1.0 20.8 2.0 27.2 2.4
Vegetables 2.3 0.2 3.7 0.4 5.5 0.5
Other crops 47.0 5.1 37.6 3.6 16.0 1.4
Total cropped area 925.7 100.0 1033.0 100.0 1110.8 100.0
?????????????????????????
An important reason for the spectacular rise of 
groundnut in Anantapur had been its higher 
????????????? ????????? ??? ???????? ???? ?????????
Figure 4 shows trends in gross value of output of 
groundnut in relation to competing crops. Higher 
gross value of output per unit of area has been 
??????????????????????? ????????????????????????
??????? ???? ????????????? ????????? ????? ??? ???? ?????
????? ????????? ????????? ??? ?????? ?????? ??????
???????? ????????????? ???????????????????????????
has a better capacity to withstand long dry spells 
and can revive itself even with little rain after a dry 
????????????? ?? ??? ?????? ????????????? ??????????
with the rise of groundnut in Anantapur include 
the rising demand for edible oils and increasing 
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substitution of sorghum and millets as food by 
???????????????????????????????????????????????
??????? ????????????? ???????? ????????? ??????????
haulm is an important fodder for livestock that 
can be stored and is available in drought years. 
Groundnut’s rise in Anantapur was accompanied 
by an increase in variability in its yield and 
production (Fig. 5). Groundnut production grew 




????? ?????? ??????? ???????? ??? ???????? ???
?????????????????????????????????????????????
variability in production was due to variability in 
?????????? ??? ?????? ?????????? ????? ?????? ???????
???????? ??? ???????? ??? ????????????? ????????
??? ????????? ??????? ??? ???????? ?????? ?????????
??????????????????????????????????????????????
??????????????????????????????????
Figure 4. Trends in pro?tability of groundnut in relation to competing crops in Anantapur district, Andhra 
Pradesh, India. 
?????????????????????????
Table 11 also presents probability of groundnut 
?????????????????????????????????????????????????????
???????? ??????????????????????????????????????????
of production and yield being 5% or more below 
?????? ?????? ???? ?????? ???? ??????? ??????????????
?????? ???????? ?????????? ??????? ???????? ???
????????? ????? ????? ?????????????? ???? ?????????
???? ?? ?????? ?????????? ????? ???? ??????? ?????????




respectively. The probability of a shortfall of 5% 
or more in the planted area below its trend was 
?????? ?????? ?????????? ???????? ????? ????????
??? ?????? ??????? ???????? ??? ????????? ???? ????
????????????????????????????????????????????????????
??? ????? ????? ??????????? ????? ???????? ??????? ???????
planting the intended area because of poor rains 
at the beginning of the cropping season.
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???? ????????????? ????????? ??????????? ????????
????????? ??????????? ??????? ??? ????? ????? ???? ????
?????????????? ????????? ???? ?????? ?????? ??????
??? ????? ??????????? ????????? ???? ?????????????
?????? ???????? ?????????????? ????????? ?????????
for drought tolerance is claimed to be one of the 
most promising because of its cost effectiveness 
????????????????????????????????????????
Table 11. Coef?cient of variation and probability of shortfall in production, yield and area of groundnut 















??????????????????????????? 35.05 49.88 26.73 42.87 11.38 8.49
Probability of shortfall from trend (%)
? ??? 44.43 46.02 42.86 46.00 33.36 28.10
? ???? 38.97 42.07 35.57 40.90 19.22 12.10
? ???? 28.43 34.46 22.96 32.28 4.01 0.94
? ???? 22.66 27.43 13.14 24.51 0.43 0.02
?????????????????????????
Figure 5. Trends in production, area and yield of groundnut in Anantapur district, Andhra Pradesh, India, 
1966–67 to 2007–08.
?????????????????????????
Farmer Participatory Varietal 
Selection: An Effective Vehicle for 
Technology Transfer 
???? ?????????????? ????????????? ?????????????????
?????????????????????????????????????????????
??????????????????????????????????????????????????
variety was developed by Tindivanam Oilseeds 
????????? ???????? ??? ?????? ????? ??? ????? ????
???? ??????????? ????????????? ??? ????????????????
??
??????????? ???????????? ?????????? ????????????????
????????????????????????????????????? ????????????
variety has now become susceptible to a number 
??? ??????? ?????? ???? ????????? ????????? ????
????????????????????????????????????????????????
????????????????????????????????????????????????
suitable for cultivation under irrigated conditions. 
???? ????? ????????? ??? ???????????? ??????? ????
varieties have proved unsuccessful since these 
varieties did not meet farmers’ expectations of 
??????? ???? ???? ???? ? ???????? ??????? ?????????
????????? ?????? ?????????? ???????? ?????????? ????
?????????????????????????????????????
????????????????????????????????????????????????
in collaboration with Accion Fraterna (AF)?? ?? ??
?????? ????????????????? ????????????? ??????
?? ??????????? ??? ?????????? ?????????? ?????
?????? ??? ???? ????????? ??? ?????????? ?????????? ????
???????????????????? ???????????????????????????
?????????????? ????????? ?????????? ??????? ??????? ???
???? ?????? ??????? ??? ????? ??????? ??? ???? ???????
?????????????????????????????????????????????????????
????????????????????????????????????????????????
soon after sowing adversely affected yields of all 
???????????????????? ????????????????????????????
than the other varieties. Its pod and haulm yields 
????? ???????? ???????? ????? ?????? ??????????
???????????????????????????????????????????????
??????????? ??? ???? ?????????? ?????? ???????? ?????







higher yield during two consecutive drought 
??????? ?? ?????? ??????? ??? ????? ???????????
????????????????????????????????????????????????????
??? ??? ???? ?????????? ??????? ??? ???????? ??????
?????????? ???????????? ???? ????????? ????? ??? ???
????? ?????????????) and after meeting her own 
????? ????????????? ????? ???? ?????????? ?????? ???
other farmers in the village for cultivation in the 
following rainy season. 
???????? ?????????? ????? ?????? ???????? ??? ????
??????????????????? ????????????????????????????
95 days in the rainy season) and better capacity 
??? ????????? ????????????????????????????????????
???????? ??? ????????????????????? ???????? ? ??????





haulms are an excellent fodder for livestock. They 
are more palatable and have better digestibility 
????? ???? ???? ?? ??? ???? ?? ????????????? ??? ????
????????????????????????????
?????????????????????????????????????????????????
?????? ?????? ????????? ????? ????? ??????????? ????
???????????????????????????????????????????????
???????????????? ?????? ??? ?????????????? ?????????
??????? ????? ??????? ???? ???? ???? ????? ??????




Table 12. Pod and haulm yields (kg ha-1) of ICGV 91114 and TMV 2 in FPVS trials in Anantapur district, 
Andhra Pradesh, India, 2002–04 rainy seasons.
Year
Pod yield Haulm yield 
ICGV 91114 TMV 2 Difference (%) ICGV 91114 TMV 2 Difference (%)
2002 385 305 26.2 1460 1355 7.7
2003 507 453 11.9 1391 1111 25.2
2004 1585 1433 10.6 1971 1982 –0.6
Mean 826 730 13.1 1607 1483 8.4
????????????????????????????





?????????????????? ????????? ???????? ????? ????????????
sowing and better plant establishment. Of total 









?????? ?????????? ????????? ??? ???????? ???? ????
Farmers saved their produce for sowing in the 
????????????????????????????????????????????????
?????????????????????????????????????????????????
???????? ????? ?????? ??????? ??? ??? ????????? ???
???mandals?? ????????? ?????????????????????????
?????????????????????????????????????????????
for cultivation in rainfed areas of the state. 
Farmers in Anantapur district have named this 
???????? ? ????????????????????????? ??????????????
to most villages in the operational area of AF and 
beyond in the neighbouring districts of Andhra 
??????????????????????
Sampling Framework for Impact 
Assessment 
The canvas of impact assessment has broadened 
??????? ?? ?? ???? ??????????? ??? ??????? ????? ????
????????? ??????????????????????????????????????
and environmental outcomes of technological 
???????? ??????????? ? ????? ???????????
????????????????????????????????????????????
intensive. 
The impact of a project can be assessed using 
information generated during its lifetime. This 
????????? ???????? ????????? ???????? ???? ????
?????????????????????????????????????????????????
information to compare changes in impact 
indicators ‘before and after’ the project. This 
????????????????????????? ??????????????????????
it is also felt that a ‘before and after’ comparison 
??? ?????????????? ???? ????????????? ??????????????
??????????????????????????????????????????????????
??????????????? ?????????? ??? ????????????????? ????
project is a normal agricultural (rainfall) year and 
???????????????????????????????????????????????????
‘before and after’ comparison of impact indicators 
?????????????????????????????????????????? ????
???? ???????? ??????????? ?????? ??? ?????????
???????? ? ????? ??????????? ??? ????????? ???? ????
??????????????????????????????????????????????
??????????????????????????????????????????????????
impact indicators before and after the adoption of 
????????????
?????????? ????????? ???? ??? ??????????????? ????
divisions called mandals. We conducted a 
survey in eight mandals –????????? ???????????
????????????? ???????????? ???????? ??????????
??????????????????????????????????????????????????
????????? ????????????? ???????????????????? ?????
?????????? ??? ??????????????????? ???????????????
?????????????????????????????????????????????
??? ???? ????? ?????? ??? ?????????? ???? ??????? ?????
from each mandal? ???? ????? ?????? ????????????
??? ????? ?????? ????? ?????? ??? ????? mandal 
generated and maintained by AF. We decided 
????????????????????????????????????????????????
????? ???? ?????? ????? ?????? ??? ???? ????? ??????
????????????????????????????????????????????????
????????????????????????????????????????????
from each mandal was drawn in proportion to 
???????????? ??? ???? ????????????????? ????????????
?????????????????????????????????????????????
from each mandal were selected for comparison 
????????????
To ensure representation of different farm 
???????????? ???? ??????? ????? ??? ????????? ????
???????????????? ??????????? ??????????mandal 
was distributed in proportion to the distribution of 
????? ?????????? ??????? ???????? ???? ??????? ?????
?????????????????????????????????????????????????




mandal?????????????? ??????? ?????? ?? ??????????





????? ????? ???????? ??? ?????????? ??? ????? ???? ???????
was conducted in 49 villages and information 
??????????????????????????????????????
Questionnaire schedules were used to collect 
????????????????????????????????????????????????
?????????? ?????????? ??? ???????? ??????? ?????????
????????????????????????????????????????????????
????????? ??????????? ????????? ?????????????????
Information on village characteristics and area 
under different groundnut varieties was obtained 
???????? ???????? ?????? ????????????? ???????
one households were dropped from the sample 
because of incomplete or incorrect information. 
?????? ????????? ?????????? ????????? ??????????
??? ??????? ???? ???? ?? ????? ??????? ???? ???? ??
watershed program and every village had a 
primary or secondary school. The average 
distance between any village and the nearest 
????????????????????????????????????????????????
had banking and public agricultural extension 




???????????? ??? ?????????????????? ??? ????????????
????????????????? ????????? ?? ???? ??? ?????? ????
??? ?????? ???? ?????????? ???? ???? ??????????????
raising expectations of a good groundnut crop. 
????????? ?????? ???? ?? ??????????? ????????? ??????
???????????????????????????????????????????????




<1 ha 1–2 ha 2–4 ha >4 ha Total <1 ha 1–2 ha 2–4 ha >4 ha Total
Atmakur 4 5 8 5 22 4 5 8 5 22
Beluguppa 2 4 5 2 13 2 4 5 2 13
???????????? 15 19 14 5 53 15 19 14 5 53
Kalyandurg 4 9 13 4 30 4 9 13 4 30
Kudair 3 7 8 2 20 3 7 8 2 20
Kundurpi 3 6 6 1 16 3 6 6 1 16
Rapathadu 3 9 9 3 24 3 9 9 3 24
Settur 3 8 9 2 22 3 8 9 2 22
Total 37 67 72 24 200 37 67 72 24 200
?????? ????????????????????????????????????????????
but adversely affected pod development. 
Farm and Household 
Characteristics
Cropping Pattern
???? ????????? ???????? ??? ???? ??????? ??????? ???
?????????? ???? ?????????? ??? ??????????? ??????
?????????????????????????????????????????????????
????? ???? ?????????? ????? ?????? ??? ?????? ???
?????????? ???? ?????? ?????????????? ??????????????
??????? ???????? ???????? ???? ?????? ??????? ?????
other crops being cultivated by some sample 
farm households.
Figure 6. Share (% of the total cropped area) of 
different crops on sample farms in Anantapur district, 
Andhra Pradesh, India, 2008–09. 
?????????????????????
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The groundnut production system in Anantapur 
?????????????????????????????????????????????????
???????????????? ????? ???? ????? ???? ?????????
??????????? ???????????? ???? ????????? ??????? ???
around 45 kg ha???? ???? ????????? ??? ???????????
??????????????????????????????????????????????????
as relative terms. Irrigated area as a proportion 
of gross cropped area has hovered around 
???????????????????????????????????????????????????
????????? ????? ??? ???? ????? ???? ????????? ????
?? ?????????? ??? ??? ???? ??????? ???????? ????? ??????
four decades of its introduction. Observations 
from focused group discussions with farmers of 
????????? ????????? ?????????? ????? ?????? ???? ???
?????? ?????????? ????????? ????????????????? ???





climatic conditions of Anantapur were not available. 
???? ??????????????????????????????????????????
?? ???? ????? ???? ????? ??? ????????????? ??? ?????? ???
??????????????????????????????????????????????????
were made for their multiplication and distribution 
either by public sector agencies or by private 
seed companies. Groundnut seed business is not 
????????????????????????????????????????????????
????? ????????????? ???????? ???? ????????????? ???????





?? ???? ????????? ??? ?? ??????????? ??????? ??????? ???
?? ????? ????????? ????? ????? ????? ??? ??? ????? ????
???????????? ??????????????????????????????????????
?????????????????????????????????????????????????
not meet farmers’ expectations of higher pod and 
???? ? ???????? ???????? ?????????? ??????? ???????
??????????????????????????????????????????????????
Personal and Household 
Characteristics
????????? ??????? ??? ??????????? ??? ?????????? ???
?????????? ??? ?????????????????????????? ???????
???????????? ???????? ????????????????? ???????????
surrounding the groundnut production system. 
????????? ??????????? ????? ??????????????? ???
?????????? ???????? ????????? ???? ????????????? ???
????? ?????????? ???? ?????? ???? ???????????? ????
????? ????? ???? ??? ???? ??????????? ????? ?????
???????????????????????????????????????????????
????????? ???????? ??????????????????????? ?????
????????????????????????????????????????????????
and these are termed as ‘partial adopters’. 
Table 14 presents averages of the salient 
???????????????? ??? ???????? ??? ????? ?????? ????
?????? ?????? ???? ??????????? ???? ?? ???? ??? ????
Average age of head of the household was 
??????? ??? ??????? ???? ????? ???? ???? ??????? ?????
across growers of different varieties. They also 
???? ???? ??????? ????? ??? ?????? ?????? ??? ???????????
???????????????????????????????????? ??? ????????
characteristic of the sample households was that 
???????????????????????????????????????????????
??????? ????? ??????????? ????? ???? ??? ???? ??????
???????????????????????????? ???????????????????????
???????? ?????? ??????? ??? ???? ??????? ??????????
and undertake multifarious agricultural and rural 
development activities. 
Land Holding and Income Sources
????? ????? ???????? ????? ???? ????????? ??? ?????
?????? ???? ????????? ????? ????? ?? ???? ???? ???????
Figure 7. Share (%) of different varieties in the total 
groundnut area in sample villages in Anantapur 




???? ??????? ?????????? ??????? ??? ????? ??????
????????? ???? ??????? ????? ????? ????? ??? ????
???????????????????????????????????????????????
need not necessarily be attributed to the adoption 
??? ????????????????????????????????????? ??????
income from more than one source and in varying 
proportions. 
??? ????????? ????????? ???????????? ??? ????? ???
?????????????????????????????????????????????????
???????????????????????????????????????????????
main source of income for the sample households. 
????????????????????????????? ?????????? ??????????
each was estimated at 11%. Fruits and vegetables 
accounted for 5% of the total income. The rest 
??? ?????? ???????????? ?????????????????????????
remittances including insurance indemnities 
???? ?????? ????????? ????????? ?????? ????????
clearly reveal that farm households rely heavily 
????????????????????????????? ?????? ????????????????
any technological intervention that enhances 
????????????????????? ??????? ??? ??????? ????????????
??????????????????????????????????????
??????????????????????
Seed Sources of Improved Varieties
????? ????? ??? ?????????? ??? ????? ????? ?????????
kg pods ha??). Farmers procure groundnut 
seeds from various formal and informal sources. 
Our survey indicated that more than half of the 
?????????????????????? ??? ?????????????????
????????????? ?????????????????????? ???????????
???????? ??????? ????? ?????? ????????????? ??????????
???? ??????????? ??? ???????????? ???? ???? ??????
?????? ????????????????????????????????????????????
??????????????????????????????????????????????
????? ??????? ????????? ???? ????????? ?????????????
Associates of India) have ventured into seed 
???????????????????????????????????????????????????
of total seed demand. The share of commercial 
private seed suppliers was negligible. 
???????????????????????????????????????? ???????
??????? ???? ??? ???? ?? ????? ??????? ???? ????
????? ???? ??????????? ??????? ???? ???? ??????
???????????????????????????????????????????????????
Table 14. Means of selected characteristics of growers and non-growers of ICGV 91114 in sample 










Number of households 129 166 19 62 376
Age of the head of the household (years) 43.1 41.7 43.8 42.7 42.5
Schooling (years) 5.0 4.3 5.5 5.0 4.7
??????????????????????????????????? 82.2 80.1 100.0 91.9 83.6
Family size (no.) 4.9 4.9 4.8 5.1 4.9
 Male 2.6 2.5 2.6 2.7 2.6
 Female 2.3 2.4 2.3 2.4 2.4
Landholding size (ha) 3.1 2.8 2.2 3.5 3.0
Gross household income (` year-1) 105,919 74,415 72,342 96,740 88,635
Income sources (%)
Cereals 12.4 8.0 13.7 13.8 11.1
Pulses 2.1 2.7 4.0 1.9 2.3
Oilseeds 47.5 62.7 51.3 58.3 55.3
????????????????????? 11.7 0.4 0.2 0.9 5.1
????????? 9.3 10.3 20.5 14.3 11.0
Salaries and remittances 2.2 0.4 0.1 0.6 1.2
Wages 5.7 6.2 7.6 1.9 5.3
Crop insurance and commensuration 9.1 8.4 2.5 8.0 8.3
Others 0.1 0.7 0.0 0.1 0.4
?????????????????????
??
???????? ???? ???? ????? ? ???????? ??????? ???????
????????? ??? ???? ??????????? ??????? ???? ??????
Department of Agriculture was the main source 
???????????9???????????????????????????????????????
????????????????????????????????????????????????
government through seed multiplication and 
????????????? ??? ??????????? ???????? ??????? ?????
????? ??????????? ????????????????? ??? ??? ????????????
to note that seed subsidies are not targeted at 
???? ???????? ????????? ??? ????????? ?????? ????
?????????? ??? ???? ???????????????? ????????????? ?????
??? ???????? ??? ???? ?????? ?????? ?????? ??? ???????
?????????????????????? ?????????????? ??????????









????? ????????? ?????? ??? ????? ?????? ???? ??????
?????????????????????????????????????????????
????????????????????????????? ??????????? ???????









Yield and Yield Variability
Farmers’ decision to adopt a new variety depends 
??? ???? ????? ???? ??????? ????????? ??? ?????? ???
existing varieties. Farmers often weigh choices 
??? ?????????? ?????????? ?????? ??? ?????? ???????? ????
???????? ????????? ??? ????????? ???????? ?????????
?????????????????????????????????????????????????
pod and haulm yields of different varieties grown 
by the sample farm households. Mean pod yield 
??? ??????????????? ???? ??? ????? ??? ????? ???????
?????????????????????????????????????????????????????
??? ??????????????????????????????????????????
Table 15. Farmers’ seed sources (% of total) in sample villages in Anantapur district, Andhra Pradesh, 
India, 2008–09.
Source TMV 2 JL 24 ICGV 91114 K 6 All
??????????????????? 58.7 34.1 43.5 41.2 51.8
Other farmers 11.5 52.7 26.6 6.1 18.8
?????????????????????????????? 2.1 1.7 26.2 0.0 11.4
State parastatals 27.2 8.3 3.6 52.7 17.5
????????????????????? 0.6 3.2 0.0 0.0 0.4
Total 100.0 100.0 100.0 100.0 100.0
?????????????????????
Table 16. Means and coef?cient of variation in pod and haulm yields of different groundnut varieties on 
sample farms in Anantapur district, Andhra Pradesh, India, 2008 rainy season.
Variety Pod yield (kg ha-1) CV in pod yield (%) Haulm yield (kg ha-1) CV in haulm yield (%)
TMV 2 567 11.57 898 12.81
JL 24 643 11.00 921 9.88





possess almost a similar yield advantage over 
??????????????????????????????????????????????????
??? ?????????? ??????? ?????? ?? ????? ???????? ?????
conditions as in Anantapur. 
?????? ??? ????? ????????? ??????????? ??? ??????????
????? ??? ?????????? ?????????? ???????????????? ??????
???????? ????? ????? ??????? ???????????? ???? ???
??? ???? ?????? ???? ????????????????????????????
???????????????????????????????????????????????
??????????????????????????????? ????????????????
91114 was also less compared to those for the 
other two varieties. These results provided an 
????????????????????????????????????????????
???????????????????????????????????????????????????
varieties cannot be used to infer about their 
relative drought tolerance capabilities. This is 
?????????????????? ???????????????????????? ??????
generated information on area and production of 




??? ?????? ???? ??????? ??? ?????? ?????????? ???? ????
???????????????????????????????????????????????
??????? ??????? ?????? ?????????? ??? ????? ??????
??????????????????????????????????????????????
??? ??? ????? ???? ??? ??????? ????? ?????? ???????
higher yield advantage when yields were low due 
to low rainfall or some other factors. It may be 
noted that distribution of rainfall is an important 
determinant of groundnut yield. The crop may 





performance was more consistent compared to 
?????? ?????????????????? ??? ?????? ??? ???????????




only enhance groundnut production but would 
????????????????????????????????????????????????
farmers. 
We had also sought farmers’ opinions on the 
?????????????????? ????????? ??? ????? ?????? ???
???????????????????????????????????????? ? ????????
??? ???????? ????????? ???? ?? ??? ??? ???????????
tolerant to moisture stress. This is perhaps one 
of the reasons for its dominance in Anantapur 
??????????????????????????? ?????????????????????????
was assessed to have a lower drought tolerance 
?????????? ????????????????????????????????????????
??? ????????? ??? ????? ?????? ?????? ??? ??? ????????
moderate to high resistance to moisture stress. 
????????????????????????????????????????????????
91114 has a greater capacity to withstand moisture 
stress compared to the other two varieties. 
???????? ?????? ?????????????????? ?????? ??? ?????
91114 also embody other traits that partially 
meet farmers’ expectations. It offers moderate 
resistance to insect pests (thrips and leaf minor) 
Table 17. Mean yield and coef?cient of variation in pod yield of different groundnut varieties in 
Anantapur district, Andhra Pradesh, India, 2004–05 to 2008/09.
Year
Yield (kg ha-1) Difference (%)
Rainy season 







2004–05 757 775 886 17.0 14.4 2.3 224
2005–06 614 607 861 40.2 41.9 –1.2 404
2006–07 544 654 770 41.6 17.8 20.2 194
2007–08 1163 1216 1273 9.5 4.8 4.5 508
2008–09 567 643 704 23.9 9.5 13.2 437
Mean 727 786 893 22.8 13.6 8.1 353
CV (%) 35.2 32.1 24.8 –29.6 –22.7 –8.9 38.9
?????????????????????
??
???? ????????? ???????? ??????????? ?????? ???? ??
?????????????????????????????????????????????????
indicated uniform pod setting and early and 
????????????????????????? ???????????????????????
??????? ???????? ?????? ??????? ???? ??????????? ?????
????????????? ???????????????? ??????????????????
???????????????????????????????? ???????????????
????????? ??????????????????? ????????????? ??????
??????
Groundnut haulms are an important feed for 
??????????? ???????? ???? ? ?????? ??? ????? ??????
???????????????????????????????????????? ????
????? ?????? ??? ???? ?? ???? ??? ???? ?????????????
??????? ????? ???? ?? ??? ????? ?????? ???? ?????







???????? ???????? ????? ?????????? ??? ??????? ????
????????? ????????? ???????????? ??? ????? ???????
???? ?? ???? ??? ??? ??????? ???????? ????? ????? ???
?????????? ??? ?????? ????? ????? ?????? ??????????
?????????????????????????????????????????????????
labor also had a similar share in the total cost. 
????????????? ?????????? ???????? ?????????? ????
??????? ??? ???? ?????? ????????? ?????? ??????????
?????? ?????????????????????? ???????????????? ????
?????????????????????????????????????????????????
????????????? ????????? ?????? ??????? ???? ???? ???????
much across different varieties.
???? ????? ??????? ?????? ????? ??? ???????????? ????
` ?????????????????????????????????????????????
????????????????????????????????????????????????
Table 18. Distribution of farmers’ response (%) 
to drought tolerance and other traits of different 
groundnut varieties in Anantapur district, Andhra 
Pradesh, India, 2008–09.
Trait ICGV 91114 TMV 2 JL 24
Drought tolerance capacity
???? 0.8 41.5 52.6
 Moderate 53.5 77.7 31.6
 High 45.7 7.8 15.8
Resistance to insect pests
???? 3.1 13.9 78.9
 Moderate 57.4 78.9 21.1
 High 39.5 7.2 0.0
Resistance to diseases 
???? 3.1 14.5 68.4
 Moderate 48.1 77.7 26.3
 High 48.8 7.8 5.3
Uniform maturity
 Yes 91.5 22.9 26.3
 No 8.5 77.1 73.7
Kernel size
 Small 7.8 34.9 84.2
 Medium 45.7 61.4 10.5
 Large 46.5 3.6 5.3
Haulm yield
???? 3.9 7.2 0.0
 Moderate 50.4 80.1 57.9
 High 45.7 12.7 42.1
Acceptability of haulms by animals
 Good 38.8 68.1 94.7
 Very good 38.0 31.3 5.3
 Excellent 23.3 0.6 0.0
?????????????????????
Table 19. Costs and returns from different 
groundnut varieties (` ha-1) on sample farms in 
Anantapur district, Andhra Pradesh, India, 
2008–09.
Cost item TMV 2 JL 24 ICGV 91114
Seed 2,694 2,852 2,727
Fertilizers and manure 1,488 2,276 2,044
Pesticides 67 264 170
Machine operations 922 1,082 917
Animal labor 490 494 615
Human labor 2,237 2,806 2,763
Total cost 7,898 9,774 9,235
Pod yield (kg ha-1) 567 643 704
Price of pod (` 100 kg-1) 2,873 2,956 2,945
Value of pods 16,286 19,007 20,624
Value of haulms 1,112 1,141 1,436
????????????? 17,398 20,148 22,060
??????????? 9,500 10,374 12,825
Unit cost of production 





at ` ??????? ???????????????? ???????? ????????
????? ????? ???? ???? ?? ???? ??? ???? ??????????????





???? ????????????? ??????? ???????? ??????????? ????
???????????? ????????????? ??? ????? ?????? ?????
???????????????????????????????????????????????
?????????????????????????????????????????????




??? ?????? ?????????????????????????? ????? ????




A simple comparison of average of costs and 
???????? ??? ?????????? ?????????? ???? ???? ???????
?????? ????? ?????? ???? ???????? ???????? ??? ?????
??? ??????? ??????????? ?????? ??????? ??? ??????
out in initial adoption stage of a new variety. 
The bias in estimates may also arise due to 
???????????? ??? ????????????? ?????????????????
??????????????????????????????????????????????
????????? ??? ?? ???? ???????????? ????? ???? ????? ??????
we employed a standard treatment effects model 






regressed gross revenue on a set of explanatory 
variables including a dummy for adopters of 
????????????????????????????????????????????????
????? ???? ????????? ???????????? ?????? ??????????
????????????????
(1)  iiii cXbCaR ?????
???? iii uZC ??? 21 ??
???????????????Ri is gross revenue of the ith?????????
Ci is a dummy variable taking a value 1 for adopter 
??? ????????????????????????????Xi is a vector of 
variables thought to affect gross revenue and ?i?is 
??????? ?????????????????????b1 is the regression 
??????????????????????????????????????? ????????
?????????????????????????????????????????
??? ????????? ?????? ???????? ?????? ???? ???? ???
???????????????????????????????????????????????
?????? ??? ???????? ???? ????????????????????? ??????
????????? ?? ????????? ??? ???? ????? ????? Ci as 
dependent variable and a set of explanatory 
variables Zi?? ?????????? ??? Zi will overlap with 
variables in Xi?? ?????????????? ????????? ????? ??????





???? ?????????? ??? ?????? ???? ???? ????? ??? ????
????????? ????????? ?????????? ????? ???????????? ???
???????????????????????????????????????????????
for households that had higher income from 
??????????????????????????????????????????????
??? ??????? ????????? ??? ????? ?????? ???? ?????
?????????????????????????????????????????????????
???????????????????????????????????????? ???????
These results are expected. Greater income 
??????????? ?????????? ??????????? ??? ???? ????????? ???
?????? ???????????????????????????????? ??????
??????? ???????????????? ????? ????????? ??????????
education helps farmers have greater and easy 
access to technology and related information. 
??????? ????? ?? ?? ?????? ???? ?????? ?????????? ?
????????????????????????????? ??????????????????
which is counterintuitive. This could be because 
????????????????????????????????????????????????
labor endowment in relation to land may be more 




???? ????????? ??? ????? ?????? ??? ????????? ????
??????????? ??? ??? ??????? ?????????? ????? ????????
??????????????????????????????????????????????????????????????????????
??
????? ????? ?????? ???? ????????????? ??????? ?????
?????? ????????? ????????????? ???? ??????????????
?????? ??? ???? ???????????? ??????????? ????? ??????
was no sample selection bias. Among other 
???????????? ??????????? ???? ??? ???? ????? ??? ????
??????????????????????????????????????? ????????
?????????????????????? ????????????????????????
households through their better decision making 




?????? ???????????? ??????????? ??????? ?? ?????????
????????????????????????????????????????????????





seed and crushing to produce edible oil. This 
?????????????????????????? ????????????????????????
Farmers sold their produce to different market 
??????????????????????????????????????????????????
?????????? ????????? ???????? ???? ????? ???????
????????????????????????????????????????????????
agent and a local trader. A commission agent 
procures produce on behalf of a large trader on 












Age of the household (yrs) 0.01332 1.437
Sex of the head of the household : Male =1, female=0 –0.54313 1.659*1
Years of schooling of the head of the household 0.02823 1.525 42.38 1.494
No. of family members –0.09434 1.718* 1,171.50 2.349**
Land holding size (ha) –0.01873 0.6744
Non-groundnut income (` household-1) 0.00001 4.010***
Dummy for adopters of ICGV 91114 4,653.44 5.340***
Seed cost (` ha-1) –0.0661 0.519
Fertilizer and manure cost (` ha-1) –0.0765 0.775
Human labor cost (` ha-1) 0.1583 1.040
??????????????????` ha-1) –0.1315 0.674
??????????????????? –399.83 0.723








Table 21. Utilization of main products by farmers 
(% of total output) on sample farms in Anantapur 
district, Andhra Pradesh, India, 2008–09.
Use TMV 2 JL 24
ICGV 
91114 Total
???????????????????? 25.0 25.7 22.9 24.1
Food 7.9 5.4 5.6 6.8
Seed 17.2 20.3 17.3 17.3












One of the reasons for the dominance of 
commission agents and local traders in groundnut 
marketing is that they pick up produce from the 











Incremental income from the adoption of a 
???? ??????????? ???? ??? ????????? ??? ???????? ???
?????????????????????? ??????????????????????????
?????? ???????????? ??????????? ??????????? ???????????
???????????????? ?????????? ???? ??????????? ???
??????????????????????????????????????? ??????????
???????? ?????? ?????????? ????? ????????????? ???
? ????????????????????? ?????????????????????????
???????? ???????? ????? ????????????? ???? ????????????
? ??????????? ??? ?????? ?????????? ????????? ????
?????? ??????????????? ?????????????????? ???????
increase agricultural production and improve food 
and nutrition security. We compared some of 




??? ???? ?????? ???? ???????? ????? ?????? ????????
???????????????????????????????????????????????
?????????? ??? ??? ??? ???????? ???? ???????? ??? ????
???????????????????????????????????????????????
???????????????????????????????????????????????




????? ???????????? ??????????????? ??????????????
???? ??? ???? ????? ???????? ????? ??? ????? ??????
adopters remained pretty much the same as in 
??????????????????????????????????????????????
?????????????????????????????????? ????? ????????
????? ?????? ????????? ????????????? ???????????
????????? ???????? ??? ????? ? ??????? ???? ?????




sprayers. Ownership of tractors and other farm 
??????????? ??????????????????????????????????????
?????? ????????????????????????????????????????
???????? ????? ????????? ??? ????????? ??? ???????????
?????????? ?????????? ???? ??????????? ???? ????
?????????????????????????????????????????
?????????? ???? ??? ????????? ?????????? ???
agriculture. They are an important source of 
????? ?????? ??????????? ?????? ?????????????? ????
domestic fuel and of wealth and income. They 
???? ??????????????????? ???? ??????? ??? ???????????
????? ?????????????????????????????????????????????
?????????? ???????????????????????? ??????????????
expenses. The importance of livestock is more 
??????????????????????????????????????????????????
where probability of crop failure is high. In such 
Table 22. Distribution of marketed surplus to 
various market functionaries (%) on sample 
farms in Anantapur district, Andhra Pradesh, 
India, 2008–09.
Functionary TMV 2 JL 24 ICGV 91114
Regulated market 3.4 5.1 2.0
Commission agents 32.5 10.6 6.9
Local traders 48.3 84.3 33.6
NGOs 1.2 0.0 5.3
Farmers 14.6 0.0 51.4
Oil processors 0.0 0.0 0.3
Moneylenders 0.0 0.0 0.5
Total 100.0 100.0 100.0
?????????????????????
??
?????????????? ?????????? ???? ??? ??? ??????????
providing a cushion against shocks of crop failure. 
??????????????????????????????????????????????
??? ???????? ??????????? ??????????? ????????? ??????
??????????????????????????????????????????????????





also improve their herd but with a difference. There 
was a substantial increase in the number of milch 
cows and small ruminants rather than buffaloes 
???? ?????? ??? ???? ??? ???? ????? ?????? ?????????
????????????????????????????????????????????????
households tend to replace small ruminants with 
?????????????????????????????????????
???????? ?????????? ??? ???????????????????????
???????? ??????????????? ???? ??????????? ?????
??????????? ????? ????????? ???????????? ??????? ???
buy household gadgets and articles. Figures in 
??????????????????????????????????????????????????
???????????????????????????????????????????????????




These changes in the asset position need not 
necessarily be ascribed to the adoption of 
improved varieties alone. Farmers might have 
sought supplementary investment from other 
????????? ?????????? ????????????????????????????
????????? ?????? ???? ???????? ???????????? ?????
???????? ??????????? ?????????? ??????? ??? ????????
????????????????????????????????????????????????
??????????? ????????????????????????????????????????
?????? ???????????????? ???? ???? ????? ? ???????????
????????????????????????????????????????? ????????
Table 23. Changes in assets of adopters and non-adopters of ICGV 91114 in Anantapur district, Andhra 
Pradesh, India, 2008–09.
Assets household-1
ICGV 91114 TMV 2
2004–05 2008–09  Change (%) 2004–05 2008–09 Change (%)
????????????????????????????
Land holding size (ha) 2.244 2.256 0.54 2.179 2.221 1.89
Irrigated land (ha) 0.356 0.414 16.32 0.091 0.101 9.60
??????????????????????? 0.241 0.366 52.17 0.108 0.151 38.89
No. of electric and diesel pumps 0.298 0.450 50.88 0.120 0.175 45.00
No. of tractors 0.021 0.031 50.00 0.006 0.120 50.00
???????????????????????????????????? 0.005 0.010 100.00 0.000 0.0120 na
No. of sprayers 0.246 0.309 25.53 0.145 0.187 29.17
No. of bullock carts 0.440 0.387 –11.90 0.277 0.295 6.52
?????????
????????????????? 0.696 0.770 10.53 0.452 0.620 37.33
No. of milch buffaloes 0.461 0.607 31.82 0.235 0.265 12.82
No. of draft animals 0.361 0.414 14.49 0.259 0.259 0.00
No. of small ruminants 1.010 0.330 –67.36 1.777 1.120 36.95
????????????
???????????????????? 0.026 0.026 0.00 0.000 0.000 0.00
????????????????????? 0.000 0.021 na 0.000 0.012 na
??????????????????? 0.084 0.178 112.50 0.006 0.042 600.00
?????????????????? 0.194 0.508 162.16 0.108 0.359 231.78
No. of refrigerators 0.005 0.031 500.00 0.000 0.012 na
No. of air coolers 0.005 0.010 100.00 0.006 0.006 0.00




asset deepening and improving livelihood of 
farmers. 
??? ???????? ????????????? ????? ????????? ??? ?????
?????? ???? ??????????? ? ??????? ????????? ???????
??????? ??? ????????? ???? ? ????? ??? ??????????
?????????????????????????????????????????????????????
???????? ??? ????? ??????? ??????? ???? ?????????
??? ????????? ??? ?????? ???????? ??? ??????? ????
???????????? ??? ????????? ??? ????? ????? ???? ???
?????? ??????????? ???? ????? ????? ???????? ?????? ???
????
?????? ??? ????????? ???? ???????????? ???????? ???
???????????? ??????? ??? ???? ??????? ????? ??????
??????? ??????? ???? ????????? ???? ????? ????? ????
purpose. Improving human capital was the 
????? ????????? ???? ????? ???????????? ??? ??????
????? ??? ????? ????????? ?????????? ?? ???????? ??? ????
???????????? ??????? ??? ??????? ?????? ???????????
??????????? ?????? ???? ??? ???????????????????????
????? ??????????????? ????????????? ??????? ?????? ????
farmers reported investing incremental income in 
???????? ??????????? ??????????? ??????? ??? ?????????????
?????? ???????? ??????????? ????????? ??? ??? ??????
?????? ???? ???? ????????? ??? ??????????????? ????
???????????
Other important avenues for investment of 
incremental income reported by adopters of 
????????????????????????????????????????? ????
??????????????????? ??????????????????????????
????????? ???????????? ?????????? ????????????? ????
households reported depositing the surplus 
income in banks. 
???? ? ?????? ??? ????? ?????? ??? ??????? ???? ????
haulms are more palatable to animals. Their better 
??????????????????????????? ???? ?? ????????? ? ?????
on animal productivity and body weight. Among 
????????? ??? ????? ??????? ???? ???? ???????????
???????? ??? ????? ???????? ??????????? ???????????
?????? ????????? ?? ????????? ????????? ??????? ???
??????????????????????????? ???????? ??????????




???????????? ??? ???? ??????? ????? ?????? ?????? ????
????????? ????????????????????????????????????
than those fed with haulms of other varieties. 
?? ???????????????????? 
The comparison of yield and yield variability of 
different varieties has shown that switching over 
??? ????? ?????? ???? ?????? ??????????? ?????? ????
????? ????????? ????????? ???????????? ????????????
??????????????? ?????? ??????????? ???????? ?????
??????? ??? ??? ???? ????? ??????????? ??????? ?????
???? ?????????? ?????????? ??? ????? ???? ?????????
??????????????? ???????????? ?????????????????????
???????? ??? ?? ???????? ???????????? ??????????? ???
????????? ???????? ??? ? ??????? ?????? ??????????? ???
????????? ???? ??????? ?????????? ??? ????????
??????????????????????????????????????????????????
?????????????????????????????? ????????????????????
???? ??????? ??????? ????? ???? ?????????????????
?????????? ??? ??????? ??????? ???????? ????? ?????
?????????? ??? ?????????? ????????? ??????? ??? ???????
??????????? ??? ???? ??????? ???? ??? ??????? ??? ????
??????? ????? ????????? ???????? ??? ????????????
??????????????????????????????????????????????????
????????? ??????? ?? ???????????????????????????????
for selected Asian and African countries. 
Table 24. Frequency distribution of response 
of ICGV 91114 growers’ regarding utilization of 







Childrens’ education 65 48.9
Irrigation facilities 58 43.6
Repayment of debt 53 39.8
Purchase of farm machinery 
and equipment
40 30.1
Expansion of existing house 30 22.6
?????????????????????????????? 27 20.3
Bank deposit 19 14.3
Purchase of draft animals 11 8.3
Construction of pucca house 2 1.5
Purchase of land 1 0.8





The economic surplus method is widely used to 
evaluate impacts of technological change on social 
welfare because of its less restrictive assumptions 
???? ???? ??? ????? ????????????? ??????? ??? ????
??????? ??????????? ?? ??????? ??? ????????? ??? ????
????????? ???????? ????????? ????????? ??????????
economic structures (depending on the country’s 
?????????? ?????? ?????? ???????????? ??????? ??????
This study used the economic surplus method for 
??????????????????????? ??????????????????????
from yield improvement. There are two reasons 
???? ?????? ??? ????? ???????? ??????????? ?????
India imports nearly half of its edible oil demand 
and any efforts to enhance domestic production 
?????????????????????????????????????????????????
???????????? ????????????????????????????????????
??????????????? ????????? ?????? ??? ???? ??? ????
?????????? ?????? ??????????? ???? ?? ???????????
proportion of it is exported to other regions within 
???? ????????? ??????? ??? ??????? ?????????? ???
behave like a small exporting economy where 
??????? ???????? ??? ?????? ? ??????????? ??????
accrue to the producers in the district. 
?????????????????????????????????????????????????
???? ??? ?????? ? ???????????????????? ??? ?? ??????
increasing technology shifts the supply curve 
downward from S? to S1???????????????????????????
groundnut and its products is assumed to remain 
???????????????????????????????????????????????
world market at P? and will not change because 
??? ????????? ??? ????????? ???????????? ?????????
??????????????????????????????????????????????????
of the adoption of improved varieties accrue to 
??????????? ??? ????? ?????? ???? ????????? ????????
????????????????????????????abcd. 
???????????????? ???? ??????? ???????????? ????????
in case of a small open economy can be 
represented as:
)5.01)((00 ?ttttt ZZKQPTSPS ??????  ..... (1)
where ???t is the change in producer surplus 
in year t?????t is the change in total surplus in 
year t??P????????????????????????Q? is the initial level of 
????????????Zt is the reduction in price in year t as 
a result of an increase in supply due to adoption 
??? ? ??????? ??????????? is the absolute value of 
demand elasticity and Kt is the proportionate 
supply shift in year t due to adoption of an 
improved variety. The value of Kt can be obtained 
thus:
? ? ? ? ? ?? ? )1()(1/)(/)( ttt AYECEYEK ??? ????  .....???
???????E(Y)? ??? ???? ??????? ??? ?????? ???? ?????????
E(C) is the change in variable cost per hectare 
??? ???????? ???? ?????? ???????? ? is the supply 
??????????????????????????????????????????????At is the 
adoption rate in year t and ?t is the depreciation 
???? ??????????????????????????????????????????????
yield in year t. 
Risk Bene?ts
An important objective of agricultural research 
is to develop varieties and technologies that can 
withstand or escape moisture stress without any 
??????????? ?????????? ???????? ?????????????? ????
?????? ??????????? ???????? ???????? ??? ??????????
from drought tolerance research are estimated 
?????? ???? ????????????????? ??????????? ?????
??????? ???????? ????? ???????????? ??????????
????????????????????????????????????????????????
??? ?????????? ???????????????????????????????? ???
outlined:
Figure 8. Changes in economic surplus due to yield 
improvement in an open economy framework.
??
????Y? be the mean yield and ??????????????????????
of variation with existing technology. Adoption of 
??? ? ??????? ????????????????? ???????? ????????
mean yield to Y1????????????????????????????????????y1. ?????? ??????????? ???????? ???? ??? ??????? ???
the yield variance can be estimated as:
)(5.0/ 20
2
10 yyRYB ?? ??  ............................. ???




???????? ??? ??????? ????? ??? ??????????? ???? ??????
?????????? ???? ????? ????????? ????????? ? ????????
components of this analysis. A few of these 
parameters were estimated from the data 
?????????? ???????? ????? ????????? ?????? ???????
?????????????? ???????????????????????????????
??????????????????????????? ???????????????? ??
???????????? ???? ??????????????????? ????????????
Data on groundnut production was taken from 
???? ???????? ?????????? ???? ?????? ??? ??????????
was estimated as the average of the world 
??????? ?????? ??? ??????????????????? ???? ???? ??????
?????????????????????????????????????????????
?????????????????????????????????????????????????




??????? ?????????? ??????? ????? ???????????????
???????????? ????? ???? ????? ???????? ????????? ???
??????????? ???????????????????????? ?????????
?????? ?????? ??? ????? ????? ??? ???? ???? ??????
??????????????????? ??? ???????????????????? ???
cost are derived from the survey data pertaining 
??????????????????????????
Information on area under cultivation of improved 
varieties is not available in published sources. 
???????? ??? ?????????????? ????? ??? ???????????
?????????????????? ??????????? ????? ?????????????
????????????? ????????? ??? ?????? ??? ????????? ?????
???????? ???? ????? ????????????? ??? ???? ?????????
??????????????????????????????????????????????????
its adoption also spilled over to other mandals of 
Anantapur district and its neighboring districts in 
????????????????????????????????????? ?????????
??? ???? ????? ???????? ????? ?????? ???? ?????????
?????????????????????????????????????????????????
???????????? ???????? ???????? ????? ?????? ???????
varieties were also found to be cultivated in these 




?????? ?????????? ????? ??? ????????? ????????? ???
????????????? ??????????????????????????????????
varieties will follow a sigmoid curve to reach 
???????????????????????????????????????????????????
improved varieties is anticipated. 
Other important parameters used in the economic 
surplus approach are the elasticities of demand 
and supply. Though groundnut is consumed in 
????????????????????????????????????????????????
produced in India is crushed to produce edible oil 
????????????????????????????????????????????????????
used price elasticity of demand for groundnut oil as 
?????????????????????????????????? ???????????????
???????????????????????????????????????????????????????




Estimates of supply elasticity also vary 
?????????????? ??????? ???? ???????? ??????? ???
Table 25. Values of the parameters used in 
estimating bene?ts of improved groundnut 
varieties.
Parameter Anantapur
Production quantity (‘000 tons); TE 2004–05 540
Price (` t-1); TE 2004–05 31,974
Yield change ha-1 (%) 22.8
Variable cost change ha-1 (%) 16.9
Maximum adoption rate (%) 35










?????? ?????? ????????? ?? ??????? ??????????? ??? ?????
????????????????????????????????????????????????
?????????????? ??????????? ???????????????????????





??????????? ????????? ??? ????? ??????? ???????????
?????????????????????????????????????????
?????????????? ??? ????? ???????? ??? ?????????????????
?????????? ????????? ???? ????? ??? ??? ??? ?????? ???
??????????????????????????????????????????????????????
??????????????????????????????????????????????
???? ???????? ???? ?????? ?????? ????? ???? ???? ???
?????????????????????????????????? ?????????????????
??????? ???? ????? ????????? ????? ????????? ???????????
????? ?? ??????? ??? ???????? ??? ???????? ??????????
????????? ??????????????? ??????? ???????????????????
???????????????????????????????????????? ??????




????? ??????????? ???????????? ???? ?????? ??????????
?????????????????????? ????????????????????????????
???????????? ???????? ????? ????? ??? ????? ??????




????? ????????? ????????? ??? ???????? ??? ??????????
??? ?? ??????? ??? ???????? ?????????? ?????? ?????
??????????? ??????? ?????? ??????? ??? ?????????
income and ownership of livestock and land. 
?????????????????????????????????????????????????
?????????? ????????? ???????????? ????? ??????? ?????
large farmers. A similar relationship between 
?????????????????????????????????????????????????





?????????? ??????????? ??? ???????? ????? ?????????
???????????? ??? ????????? ??? ?????????? ????
??????????????????????????????????????????????????
????????????????????????????????????????????????
???? ????? ????? ???????? ???? ??????? ????????? ?????
??????????????????????????????????????????????





agreement among economists regarding ‘what 
ought to be an appropriate discount rate’. Alston 
??????? ??????????????????? ??????????????????? ???
?????????? ????? ???????? ??????????? ?????????????
?????????????????????????????????????????????????????







yield improvement and variance reduction due to 
???????????? ??????????? ?????????????? ???????????
??? ???????????????? ?????????????????????????????
?????????????????????????????????????????????????
reduction and prices are similar across farm 
???????????? ??? ????????? ?????????? ?????? ?????
????????? ??? ????? ?????? ??? ?????? ????? ??? ????
total groundnut area in Anantapur district11 were 
estimated at ` ???? ???????? ??? ???????? ????????
These are likely to increase to ` ????????????????
???????? ???? ??? ????????? ????? ??? ???????? ????
further to ` ????? ???????? ??? ???????? ????? ????
????????????????????????????????????????????????
???????? ?????? ??? ???? ??????? ??? ???????? ???? ???
??????????????????????????????????????? ????????
be ` ????????????????????????????????????????????
` ????????????? ??? ?? ????????? ????? ??? ???? ??????
translate into an annual value of ` ???????????????
5% discount rate and `  ???? ??????????????????????
???? ????????????????????????????????????????????????????????????????????????????????????????? ????????????? ????????????? ????????????????????
mandals????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????











































































































































































































































































































































































































































































































































































































































































































































?????? ?????? ???????? ???????? ?????????????? ???
yield improvement and variance reduction. The 
???????? ?????????????????????????????????? ?????
??????? ???? ?????? ????????? ???? ???? ????? ???? ????
??? ?????? ? ???????????? ??????????? ??? ???? ???????





?????? ??? ????????? ???? ????? ??? ?????? ???? ?????
???????????? ????????? ?????????? ??????? ??????????
on the assumption that farm households vary in 
?????? ????? ????????????? ???? ????? ?? ????? ????????
in yield and its variance and production cost due 
??? ???? ????????? ??? ? ??????? ?????????????????
?????????????????????????? ??????????????????????
not available for different categories of households. 
???????????????????????????????????????????? ??????
in total groundnut production was assumed in 
proportion of their share in the total groundnut 
?????? ????????? ?????????? ????????????? ???????
??????? ???? ?????? ??? ?????? ?????? ????? ???????




??????? ????? ????? ?????????? ????? ????? ???? ??













????????? ?????????? ???? ??????????? ?????????????
??????????????????????????????????????
?????????????? ??????????????????????????? ??????
tions and parameters. The yield advantage 
??? ?????? ???? ?????????? ??? ?????? ????????? ???









???? ????????????????? ????????? ???????????? ????
?????? ????????? ??? ????????? ???? ?????? ?????????
????? ???????? ????????? ?????? ???????? ???? ??? ????
???????????????????????????????????????????????????
also increases for large farmers. 
Table 27. The net present value (NPV) of bene?ts 
(million `) from the adoption of groundnut variety 
ICGV 91114 with conservative yield advantage 











Small 1226 1295 2521
Medium 1198 1000 2197
Large 1130 694 1824
Total 3554 2988 6542
????????????????
Small 899 948 1847
Medium 878 732 1610
Large 828 508 1336




????????? ?????????? ???? ???? ???????? ?????? ?????
true for any other variety having similar yield 
advantage and yield variance reduction in similar 
???????? ????? ??????????? ??? ??? ??????????? ????
results of this study clearly reveal that adoption of 
? ?????????????????????????????????????????????
??????????? ?????????????? ??? ????????? ?????????
??????????????????????????????????????????????????
????????? ???? ????? ??? ??? ???? ???????????? ????????
??? ????????????????? ?????????? ??? ????????? ????
???????????????????????????????????????????????????
????????????????????????????????????????????????
??????? ?????????? ???? ????? ??????????? ?????????
and (ii) reorient the agricultural research agenda 




Groundnut production in India is concentrated 
??????????????????????????????????????????????????
???? ???? ???????? ?????????? ????? ???????????? ?????????
droughts and poor soils. This study has assessed 
??????????? ????????????? ????????????????????????
groundnut variety in Anantapur district of Andhra 
????????? ????????????????????????????????????????
and groundnut production. Groundnut yield in the 
district is low and has become more unstable 
??? ??????? ????????? ???? ??????????? ??? ??????????
in groundnut yield in Anantapur increased from 





various indicators of impact of the adoption of 
??? ? ??????? ????????????????? ?????????? ????????
??????????????? ????????????????????? ???????????
???? ?????? ????? ????? ???? ?????????????? ??????
?????????????????????????????????????????????????
???????? ??? ??? ?????????? ???????? ??? ???? ???
????????????????????????????? ??????????????????????
???????????????????????????????????????????????
??? ??????? ?????? ?????????? ???? ??????? ???????? ???
????????????????????????????????????????????????
91114 does not only give higher yield but also 
??????????????????????????????????????????
??????????? ????????? ???????? ????? ???????????
??? ???? ????? ??????????? ??????? ???? ??????????
?????????? ??? ???? ???? ???? ?????????? ???????? ?????
????????? ????? ?????? ??? ???? ?????? ? ???????
????????????????? ????????? ???? ????????? ????????
??? ??????????????? ???????? ??? ?????? ???????
????????? ??? ???????????????????? ??? ?????????????
mandals? ??? ?????????? ?????????? ???? ?????????
????? ??? ????? ?????????? ???? ????? ??? ??? ?????
??? ????????? ?????? ??? ???? ???????? ?????? ????
??????????????????????????????????????????????? ???????
??????????????????????????????????????????????
worth ` ???? ???????? ????? ???????? ??? ?????????
???????????????????????????????????? ???????????
??????????????????????????????????????????????
estimated at ` ??????????????? ??? ?? ????????? ?????












???? ?????????? ???????? ????? ???? ????????? ???
? ??????? ????????????????? ?????????? ??????????
are clear and compelling. Farmers in arid and 
?????????? ????????? ???????? ???? ???????????? ????
??????? ???????????????? ????? ?????? ?????????? ?????
at lower yield levels. The study offers some 
important implications for agricultural research 
and public policy. 
??????? ????????????????? ?????????? ????? ??????????
?????????????????? ??????? ??????????????????????
?????????? ?????????? ???????? ???????? ???????? ???
????????? ???????? ??? ??????????? ??? ????????? ????
drought tolerance are likely to be higher compared 
to those in other drought management strategies. 
?? ?????? ?????????????? ??? ?????????????????
material would provide a cushion to the livelihood 
??? ????????? ??????????? ?????? ???????? ???? ????
more vulnerable to income shocks of crop failure. 
This warrants revisiting the agricultural research 
????????????????????????????????????????????????
allocation of resources for drought tolerance 
breeding research among others. 
???????? ????? ??????? ???? ?????????? ?????????
??????????????????? ????????????????????????????
???????????????? ??????????????????????? ????? ??? ???
appropriate institutional arrangements are not in 
place for multiplication and distribution of seeds. 
This is more so in the case of groundnut whose 
????? ???????????? ??? ????? ?????? ?????? ??? ?????
???????????????? ????????????? ???????????? ????????
????????????????????????????????????????????????????
price ratio is very low. These factors restrict 
private sector participation in the groundnut seed 
????????????? ????????? ?? ????????????? ???????????
34
of farmers’ seed demand is met from their own 
??????????? ??????? ????????? ????? ???????? ???
???????? ????? ????????????? ????? ???????? ???? ????
????????????????? ??????????????????????????? ????
public sector should undertake multiplication and 
?????????????????????????? ????????????????????????
?????????? ????????????????? ??? ??????????????????????
?????????????????????????????????????????????????????
???????????????????????? ????????????????????????
sector should phase out distribution of seeds 
of old varieties whose genetic potential has 
deteriorated. 
??????? ???????????? ? ???????? ?? ??????? ???
programs to mitigate adverse effects of drought 
??? ???? ?????????????? ????????????? ???????????????
????????????????? ??????????????????????????????
? ?????????? ????? ???????? ???? ?????????? ????
???????? ????? ????????? ??????????? ????????
????????????????????????????????????????????????
??????????????????????????????????? ??????????? ???
????????? ???? ????????????? ????????? ??????????
and stable domestic production of groundnut or 
?????????????????? ???????????????? ??????????? ?????
?????????????????????????????????????????
???????? ?????????? ???? ?? ???? ????????? ????
???????????????????????????????????????????????????
the reduced yield variance could spill over to the 
????????????????????? ? ???????? ?????????? ???????
???? ????????? ???????? ???????????? ??? ????????????
supplies could contribute towards enhancing 
??? ??? ????????????? ???? ???????? ???? ????????
depletion of livestock assets during drought 
years. 
????????? ???????? ??? ????????? ? ??????? ????????
??????????????????????????????????????????????????
????????????? ???? ?????? ?????????? ???????
value chain. Oil manufacturers would experience 
?????????? ??? ????????? ??? ???? ?????????? ???? ????
???? ????? ???????? ?????? ??????????? ????????? ????
??????????????????????????????
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